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To: 

GILL JENNINGS & EVERY ' 
Broadgate House 
7 Eldon Street 
LONDON EC2M 7LH 
UNITED KINGDOM 
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A. -A\. 

' NOTIFICATION OF TRANSMURAL OF 

THE INTERNATIONAL SEARCH REPORT 

OR l HE DECLARATION 

\ \ v 1 

i 

(rU 1 KU1C 44.1 ) 


Dale of mailing 

(day t month f year) X 2 0. 05. 94 


Applicant's or agent's file reference 

70/4201/03 
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FOR FUR THER ACTION See paragraphs 1 and 4 below 


International application No. 

PCT/GB93/ 02367 


International filing date 
(day,month ; year) j ^ j j ^ 


Applicant 

LUDWIG INSTITUTE FOR CANCER RESEARCH et al. 



1 • [xJ The Applicant is hereby notified that the international search report has been established and is transmitted herewith. 
Filing of amendments and statement under Article 19: — 

The applicant is entitled, if he so wishes, to amend the claims of the international application (sec Rule 46): 

When? The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
international search report; however, for more details, see the notes on the accompanying sheet 

Where? To the International Bureau of WIPO 
34, chemin des Colombcttcs 
121 1 Geneva 20, Switzerland 
Fascimilc No.: (41-22) 740.14.35 

For more detailed instructions, sec the notes on the accompanying sheet. 

2. I I The applicant is hereby notified that no international search report will be established and that the declaration under 
1 — 1 Article 1 7(2Xa) to that effect is transmitted herewith. 

3. Q With regard to the protest against payment of (an) additional fee(s) under Rule 40.2; the applicant is notified that: 

I I the protest together with the decision thereon has been transmitted to the International Bureau together with the 
' — ' applicants^ request to forward the texts of both the protest and the decision thereon to the designated Offices. 



{ j no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4 .Further action(s): The applicant is reminded of the following: 

Shortly after 18 months from the priority date, the international application will be published by the International Bureau. 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the International Bureau as provided in Rules 90bisA and 90&J.3, respectively, before the 
completion of the technical preparations for international publication. 

Within 19 months from the priority date, a demand for international preliminary examination must be filed if the applicant 
wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later). 



Within 20 months from the priority date, the applicant must perform the prescribed acts for entry iri> 
before all designated Offices which have not been elected within 19 months from the priority dale 
because they arc not bound by Chapter II. 



ase 

or~couT8 not be elected 
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Name and mailing address of the International Searching Authority 

European Patent Office, P.B. 5818 Patcntlaan 2 
SHU NL-2280 HV Rijswijk 
filjJ Tel. ( t 31-70) 340-2040, Tx. 31 651 cpo nl, 
Fax: ( t- 3 1-70) 340-3016 
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Applicant's or agent's file reference 

70/4201/03 


FOR FURTHER sce Notification of Transmittal of International Search Report 
(Form PCT/ISA/220) as well as, where applicable, item 5 fcwlow. 

ACTION 


International application No. 

PCT/ GB93/ 02367 


International filing dsd£(daylmon?hjyear) 

17/11/93 


(Earliest) Priority Date (day/ month /year) 

17/11/92 


Applicant 

LUDWIG INSTITUTE FOR CANCER RESEARCH et al. 



This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 



This international search report consists of a total of _ 



sheets. 



fx] It is also accompanied by a copy of each prior art document cited in this report. 



1 . Certain claims were found unsearchable (sec Box I). 

2. Q Unity of invention is lacking (sce Box II). 

3. [^] The international application contains disclosure of a nucleotide and/or amino acid sequence listing and the 

international search was carried out on the basis of the sequence listing 

| | Hied with the international application. 

fjrfl furnished by the applicant separately from the international application, 

| | but not accompanied by a statement to the effect that it did not include 
matter going beyond the disclosure in the international application as filed. 

| | Transcribed by this Authority 

4. With regard to the title, Q the text is approved as submitted by the applicant 

j"x"] the text has been established by this Authority to read as follows: 

ACTIVIN RECEPTOR-LIKE KINASES, PROTEINS HAVING SERINE/THREONINE KINASE DOMAINS 
AND THEIR USES. 

5. With regard to the abstract, 

|~X~| the text is approved as submitted by the applicant 

| | the text has been established, according to Rule 38.2(b), by this Authority as it appears in 
Box III. The applicant may, within one month from the date of mailing of this international 
search report, submit comments to this Authority. 

i 

i 

6. The figure of the drawinss io be published with the abstract is: 

Figure No. 1 j^] as suggested by the applicant None of the figures. 

Hj("| because the applicant failed to suggest a figure, 
n because this figure better characterizes the invention. 
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According to International Patent Classification (IPC) or to both national classification and IPC 
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Documentation searched other than minimum documentation to the extent that such documents, are included in the fields searched 
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PREDICTED SERINE-THREONINE KINASE 
ACTIVITY' 

see the whole document 
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Further documents arc listed in the continuation of box C. 
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Patent family members arc listed in annex. 



* Special categories of cited documents : 

*A' document defining the general state of the art which is not 
considered to be of particular relevance 

"E* earlier document but published on or after the international 
filing date 

*L* document which may throw doubts on priority daim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

*0' document referring to an oral disclosure, use, exhibition or 
other means 

'P' document published prior to the international filing date but 

*&ter than the priority date claimed 



*T* later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

*X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

*Y* document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art 
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CELL 

vol. 68 , 21 February 1992 , CAMBRIDGE, NA 
US 

pages 775 - 785 

LIN, H.Y. ET AL.; 'Expression cloning of 
the TGF-beta type II receptor, a 
functional transmembrane serine/threonine 
kinase' 

see the whole document 
CELL 

vol . 65 , 14 June 1991 , CAMBRIDGE, NA US 
pages 973 - 982 

MATHEWS LS;VALE WW; 'Expression cloning of 
an actlvln receptor, a predicted 
transmembrane serine kinase. 1 
see the whole document 

SCIENCE 

vol . 255 , 27 March 1992 , LANCASTER, PA 
pages 1702 - 1705 

MATHEWS, L.S. ET AL.; 'Cloning of a second 
type of activin receptor and functional 
characterization 1n Xenopus Embryos.' 
see the whole document 

CELL 

vol . 68 , 10 January 1992 , CAMBRIDGE, NA 
US 

pages 97 - 108 

ATTISANO L;WRANA JL;CHEIFETZ S;MASSAGUE J; 
'Novel actlvln receptors: distinct genes 
and alternative mRNA splicing generate a 
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see the whole document 



1-31 



1-31 



1-31 



1-31 



Form PCT/IS A/310 (continuation of second sheet) (July 1993} 



page 2 of 2 



The demand must be filed dirJ^^ith the competent International Preliminary Examinin { 
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or, if two or more Authorities ore competent, 
indicated by the applicant on the line below: 



PCT 

DEMAND 

under Article 31 of the Patent Cooperation Treaty: 
The undersigned requests that the international application specified below be the subject of 
international preliminary examination according to the Patent Cooperation Treaty. 



CHAPTER II 



Identification of IPEA 


Date of receipt of DEMAND 


Box No. I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 


Applicant's or agent's file reference 

70/4201/03 


International application No. 

PCT/GB93/02367 


International filing date (daylmonthlyear) 

17.11.93 


(Earliest) Priority date (day/month/year) 
17.11.92 


Title of invention ACTIVIN RECEPTOR-LIKE KINASES , PRO r . 

THREONINE KINASE DOMAINS AND THEIR 


rEINS HAVING SERINE 
USE 


Box No. n APPLICANT® 


Name and address: {[omify name followed by given name; fore legal entity, fall official designation. 
The address must include postal code and name of country.) 

LUDWIG INSTITUTE FOR CANCER RESEARCH 

St. Mary's Hospital Medical School 

Norfolk Place 

Paddington 

London W2 IPG 

United Kingdom 


Telephone No.: 


Facsimile No.: 


Teleprinter No.: 


State (i.e. country) of nationality: 
United Kingdom 


State (i.e. country) of residence: 

United Kingdom 


Name and address: (Family name followed by given name; for a legal entity, full official designation. The address must include postal code and name of country.) 

MIYAZONO, Kohei 
Flogstavagen 63D 
S-752 63 Uppsala 
Sweden 


State (i.e. country) of nationality: 

Jaoan 


State (i.e. country) of residence: 

Sweden 


Name and address: (Family name followed by given name; for e legal entity, full official designation. The address must include postal code and name of country.) 

DUKE, Peter ten 
Flogstavagen 25C 
S-752 63 Uppsala 
Sweden 


State (i.e. country) of nationality: 

Netherlands 


State (i.e. country) of residence: 

Sweden 


| x] Further applicants are indicated on a continuation sheet. 
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International application No. 
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Continuation of Box No. II APPLICANTS) 



Ifmonc of the following sub-boxes is used, this sheet is not to be included in the demand. 



Name and address: (Family none followed by five* name; for a le%d entity, full official desirnadon The address must include postal code and 

FRANZEN, Petra 
Lindsbergsgatan 15b 
S-752 40 Uppsala 
Sweden 



of country.) 



State (i.e. country) of nationality: 

Sweden 



State (i.e. country) of residence: 

Sweden 



Name and address: (Family name followed by given 7k address must include postal code and name of country.) 

YAMASHITA, Hidetoshi 
Flogstavagen 33A 
S-752 63 Uppsala 
Sweden 



State (i.e. country) of nationality: 

Japan 



State (i.e, country) of residence: 

Sweden 



Name and address: (Family name followed by riven name; for a legal entity, fuU official designation. The address must include postal code and name of country.) 

HELDIN, Carl-Henrik 
Hesselmans vag 35 
S-752 63 Uppsala 
Sweden 



State (i.e. country) of nationality: 

Sweden 



State (i.e. country) of residence: 

Sweden 



Name and address: (FmuynmefoUowedbyghmname; for a tegd entity, JuU officid daignauon The address must include postal code and name of country.) 



State (i.e. country) of nationality: 



State (i.e. country) of residence: 



"""] Further applicants are indicated on another continuation sheet. 
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Box No. Ill AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The following person is agent Q common representative 

... m 

has been appointed earlier and represents the applicants) also for international preliminary examination. 

Q is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked. 

□ ****** ■Ppointed. specifically for the procedure before the International Preliminary Examining Authority 
■ addition to the agent(s)/oommon representative appointed earlier. 



in 



Name and address: (Famify name followed by given iiame; for a legal entity, full official den nation. 
The address must include postal code and name of country.) 

GILL JENNINGS & EVERY 

Broadgate House 

7 ELdon Street 

London 

EC2M 7LH 

United Kingdom 



Telephone No.: 

071 377 1377 



Facsimile No.: 

071 377 1310 



Teleprinter No.: 

22765 



□ f****; 00 * where no agent or common representative is/has been appointed and the space above is used 
instead to indicate a special address to which correspondence should be sent 



Box No. IV STATEMENT CONCERNING AMENDMENTS 



The applicant wishes the International Preliminary Examining Authority* 

(i) □ u, sum the international preliminary examination on the basis of the international application as originally filed. 
(") CI to take into account the amendments under Article 34 of 

| | the description (amendments attached). 
| | the claims (amendments attached). 
[""I the drawings (amendments attached). 

O attached) 10 aCCOUDt amcndmcnts of **** dailDS undcr Aride » with the International Bureau (a copy is 
to disregard any amendments of the claims made under Article 19 and to consider them as reversed. 

(v) Q to postpone the start of the international preliminary examination until the expiration of 20 months from the priority 
date unless that Authority receives a copy of any amendments made under Article 19 or a notice from the applicant 
that he does not wish to make such amendments (Rule 69.1(d)). (This check-box may be marked only where the time 
limit undcr Article 19 has not yet expired) 



Where no check-box is marked, international preliminary examination will start on the basis of the international application 
as originally filed or, where a copy of amendments to the claims under Article 19 and/or amendments of the international 
application under Article 34 are received by the International Preliminary Examining Authority before it has begun to draw 
up a written opinion or the international preliminary examination report, as so amended. 



Box No. V ELECTION OF STATES 



The applicant hereby elects all eligible States (that is, all States which have been designated and which are bound by 
Chapter II of the PCT) except 



(If the applicant does not wish to elect certain eligible States, the name(s) or country code(s) of those States must be 
indicated above.) 
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International application No. 

PCT/GB93/02367 



Box No. VI CHECK UST 



The demand is accompanied by the following documents for the 
purposes of international preliminary examination: 



1. 


amendments under Article 34 






description 


sheets 




claims 


sheets 




drawings 


sheets 


2. 


letter accompanying amendments 






under Article 34 


sheets 


3. 


copy of amendments under Article 19 : 


sheets 


4. 


copy of statement under Article 19 


sheets 


5. 


other (specify): 


sheets 



For International Preliminary 
Examining Authority use only 



received 


not received 


□ 


□ 




□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 



The demand is also accompanied by the item(s) marked below: 
1 * I I separate signed power of attorney 4. | | fee calculation sheet 

2 - I 1 copy of general power of attorney 5. | | other (specify): 

3* I I statement explaining lack of signature 



Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 



Next to each signature, indicate the name cf the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the demand). 

GILL JENNINGS & EVERY 
Agents for the Applicants 



R E Perry 



— — — — — p or International Preliminary Examining Authority use only ■ 
1. Date of actual receipt of DEMAND: 



2. Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60.1(b): 



3 I — I Thedateof receipt of the demand is AFTER the expiration of 19 months f~ | The applicant has been 
I— I from the priority date and item 4 or 5, below, does not apply. *— ' informed accordingly. 



□ The date of receipt of the demand is WITHIN the period of 19 months from the priority date as extended by virtue of 
Rule 80.5. 



□ Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival 
is EXCUSED pursuant to Rule 82. 



— — For International Bureau use only 
Demand received from IPEA on: 
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See Notes to the demand form 
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- GILL JENNINGS & EVERY 

\ Broadgate House 

7 Eldon Street 
J LONDON EC2M 7 LH. 
i GRANDE BRETAGNE ; 4 



PCT 



WRITTEN OPINION 
(PCT Rule 66) 



Date or mailing 
(day (month /year) 



22.09.9 1 * 



Applicant's or agent's file reference 
70/4201/ 03 

International application No. 
PCT/GB 93/ 02367 



REPLY DUE 




International filing date (day /month/year) 
17/11/1993 



17/11/1992 



International Patent Classification (IPC) or both national classification and IPC 
C12N15/12 



Applicant 

LUDWIG INSTITUTE FOR CANCER RESEARCH et al. 



1. This written opinion is the 



(first, etc.) drawn up by this International Preliminary Examining Authority 

2. This report contains indications and corresponding pages relating to the following items: 
I [X] Basis of the opinion 
II Q Priority 

III £f Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV Q Lack of unity of invention 



! Hectrfs on 



V1 Q Certain documents cited 

VII Q Certain defects in the international application 

Certain observations on the international application 

3. The applicant is hereby invited to reply to this opinion. 

Whet>? fol!^t lime 'T 1 . indicated „ a! ? ove - The a PP !i «nt may, before the exbiration of 
to grant an extension, see Rule 66.2(d). 

How? By submitting a written reply, accompanied, where appropriate, by L c nUIIIenls acc cTdinT^RXTrr 
For the form and the language of the amendments, see Rules 66.8 and 66 9 acCOrd,n * t0 Ru,e 66 - 3 - 




\i Authority 



Also 



For an additional opportunity to submit amendments, see Rule 66 4 

tor the examiner's obligation to consider amendments and/or arguments, see Rule 66 4bis 

For an informal communication with the examiner, see Rule 66.6. 



If no reply is filed, the international preliminary examination report will be established on the basis of this opinion. 

17/03/1995 . 



4. The final date by which the international preliminary 

examination report must be established according to Rule 69.2 is: 



Name and mailing address of the I PEA/ 



' European Patent Office 
D-80298 Munich 
.Mill Tel. ( + 49-89) 2399-0, Tx: 523656 epmu d 
.Fax: ( + 49-89) 2399-4465 




Authorized officer 
Examiner 



Formalities office/ 
(incl. extension ofuime limits) 
Telephone No. £oS'<Z- 



ofuime 




Alt 



C. VuHcy£. 



Form PCT II PEA/408 (cover sheet) (January 1994) 



(30/08/1994) 



Intern, application Ho. 

WRITTE^OPINION ^ PCT/GB93/02367 



[TT3^y 



I. Basis of the opinion 



1. This opinion has been drawn up on the basis of: 

[x] the international application as originally filed. 



[ ] the description, pages , as originally filed, 

pages , filed with the deiand, 

pages , filed with the letter of 

[ ] the claias, Ho. , as originally filed, 

Ho. , as aiended under Article 19, 

Ho. , filed with the deaand, 

Ho. , filed with the letter of 



[ ] the drawings, sheets/fig , as originally filed, 

sheets/fig _, filed with the deuand, 

sheets/fig , filed with the letter of 



2. The asendnents have resulted in the cancellation of: pages: 

sheets of drawings/figures Ho.: 



3. [ ] This opinion has been established as if (sone of) the aaendnents had not been Bade, since they have been 
considered to go beyond the disclosure as filed: 



4. Additional observations, if necessary: 
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III* lon-establishient of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), or 
to be industrially applicable have not been and will not be exaiined in respect of: 



[ ] the entire international application, 



[x] claiis Hos, 1-31 



because: 

[ ] the said international application, or the said claits Hos. relate 

to the following subject latter which does not require an international prelhinary exaiination (specify): 

[x] the description, claits or drawings (indicate particular elements below) or said claits 

Hos. 1-31 are so unclear that no leaningful opinion could be foraed 

(specify): 

see this Written Opinion, section V, 1. and VIII, 1. 

[ ] the clains, or said claivs Hos. are so inadequately supported by 

the description that no leaningful opinion could be forced. 



[ ] no international search report has been established for said claios 
Hos. . 



Fort PCT/IPEA/408 (sheet 2) (July 1992) 
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V, Seasoned statement under Article 35(2) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such stateient 



1. STATEMENT 

Novelty (H) Claire 

Claire 

Inventive Step (IS) Claire 

Claire 

Industrial Applicability (IA) Claire 

Claire 



2. CITATIONS AND EXPLANATIONS 

1. The fact that the proteins of the invention are defined 
in the claims in various ways and some of them in an un- 
clear manner leads to doubts as to what the invention 
actually is. Therefore a meaningful examination as to 
novelty and inventive step can only take place once the 
claims have been redrafted (see item VIII, 1. of this 
Written Opinion). 

As far as the claims are understood the following pre- 
liminary opinion on the question of novelty of some of 
the claims is given: 

1.1 Claims 1 and 2 appear to be novel due to the specific 
sequences in subdomain VIB and subdomain VIII. 

1.2 Proteins falling within the scope of Claims 3-5 appear 
to exist, see the sequence comparison of Figure 1 of the 
present application. 

1.3 Claims 6 and 8 appear to be novel. 
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1.4 The subject-matter of Claims 7 and 9 appears to be an- 
ticipated by the publications mentioned on page 3, lines 
7-21 of the application. 



2. The priority documents pertaining to the present appli- 
cation were not available at the time of establishing 
this first written opinion. Hence, it is based on the 
assumption that all claims enjoy priority rights from 
the filing date of the priority document. If it later 
turns out that this is not correct, the document 
Oncogene, vol.8, no. 10, October 1993, pp. 2879-2887 
cited in the international search report could become 
relevant to assess whether claims 1-31 satisfy the cri- 
teria set forth in Article 33(1) PCT. 
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VIII. Certain observations on the international application 



The following observations on the clarity of the c la ins, description, and drawings or on the question whether the 
clains are fully supported by the description, are Bade: 



1. The various definitions of the invention given in in- 
dependent Claims 1, 3, 6, 7, 8 and 9 are such that the 
claims as a whole are not clear and concise, contrary to 
Article 6 PCT. The claims should be recast to include 
only the minimum necessary number of independent claims 
in this category, with dependent claims as appropriate 
(Rule 6.4(a)-(c) PCT). 

In the present case it is considered appropriate to use 
only one independant claim in the "protein-category". 



2. 

2.1 In the claims the term "serine/threonine kinase domain" 
as such is unclear (Article 6 PCT). It should be 
clarified by explaining that it was identified on the 
basis of sequence similarities between daf-1 gene prod- 
uct, activin type II receptor and TGF-6 type II receptor 
(see page 18, last full paragraph). Moreover, the posi- 
tion of the domain in these proteins should be indi- 
cated . 



2.2 Moreover the term "serine/threonine kinase domain" 
should be clarified in the claims to read "receptor 
serine/threonine kinase domain". 

3. It should be made clear throughout the claims that the 
subdomains are subdomains of the receptor 
serine/threonine kinase domain (Article 6 PCT) . 

4. In Claim 6 the term "more than 50% identity" is not 
clear (Article 6 PCT) without an indication of the 
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length of the protein stretch where the identy is to oc- 
cur. 

The same objection applies mutuatis mutandis to Claim 4. 



For* PCT/IPEA/408 (sheet 6) (July 1992) 
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The European Patent Office 
Erhardtetraeso 27 
D-80298 Munich 

Germany 



OtfRel. 70/4201/03 
YourRof. 



23rd January 1995 



BY FACSIMILE 
CONFIRMATION BY POST 



PCX Chapter II 
MU DG2 



Dear Sirs 

International Patent Application »o. PCT/GB93/02367 
T.M»4 g institute for Cancer yepearchf 

replacement 8 JTiIMrSi^n^US;^'--!.. 

^S^UlS 9 ;.!? i%SV The Applicants do not intend to 
make any amendment to the description in the international 
phase. 

Claims 1 and 3 have been amended by the addition of 
•receptor" in their rccpective first, lines. This amendment 
s&tisfice Section VITT(2.2). 

Claim 1 has been amended by indicating the correspondence 
between the relevant domain and those in other product.. Thie 
satisfies V11K2.1). 

The phrase "of said domain" has been added twice in each 
of elate- 1 "nd 2. This .ati.fiee Section VIII (3). 

riftlme 3 7 and 9 have been emended to epeoify that the 
^ n tJin has -a Gfl box" (Cly-Ser repeat). This motif can be 
IJZl i£ Tllurl 3 paqe 4 1 in the third block of compared 
• e I5.i5.« ^Se nrotelni of this invention (defined a« M.Ks 1-6 
:S?*SS;in l Sl5 %lt?\H the type T I receptor sequence, that 
are compared to it (first three lines of sequence.) do not. 

" c^ll l Sd l it least, this amendment ensure, that the 
Claims relate to novel .ubjoct matter. 



\gbtm 



esauiM^**** • *»<w^b»i • to: on saw 



Finally, claims 7 and 9 have been amended by the removal 
of previous* charauLerialiv (11), In each udse. Acli vin-binding 
activity io not associated with the isolated proteins of olaixnc 
7 and 9; the Type I receptors have to bind to type II receptors 
in order to have activin-binding activity, and therefore this 
activity has been used to characterise what was previously 
given as characteristic (ill) in each case. 

The proteins of the invention (ALKs 1*6 eto) are type I 
r«ceptor proteins tor TGF-0 and other members at the TGF-0 
superfdmily, e.g. activin. Figure l also shows an alignment of 
type IX receptor proteins from which several motifs and 
functional domains can be identified. Both type X and II 
receptor proteins have a serine/threonine kinase domain as 
defined in claims 3, 4 and 5, but any less than 50% identity in 
this domain would include type 11 receptor sequences. 
Therefore, the claims are specific for the type I receptor 
sequences of the invention. On page 4, lines 1-6 of the 
specification, sequence similarities between the type I and 
type II receptor kinase domains are given as 33-39%. In 
contrast, within the type I receptor family, the similarity in 
the kinase domains la 40-92%. Therefore, the 50% Ide ntity is a 
conservative figure. 

Section viii (4) of the written opinion should presumably 
have referred to claims 3 and 4. In the light of the 
explanation given above, and since "identity" is an unambiguous 
term, it is denied that these claims lack clarity. Further, 
with respect to Section VIIX(l), it is denied that there is 
lack of clarity hAnatiAA diffftrant dAfinitionR ar* URAd in 
various independent claims. It is not necessarily appropriate 
to use only one independent claim, if the Applicants are 
entitled to claim the invention in more than one way. In 
particular, it is submitted that the application of Article 6 
PCT is inappropriate, since each claim is in itself quite 
clftar. 

Pleaee date«etamp and return the attachod Form 103? to me, 
as acknowledgement of receipt* 



Yours faithfully 
GILL JENNINGS ft EVERY 
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CLAIMS 




1. An iool aSW protoin having a roeoptor eo?Ino/throonino 
kinase domain corresponding to that in daf-1 gene product/ 
aotivin typo II receptor and TCF*£ typo II receptor, a 
DFKSRN or DLKSKN sequence in subdomain vis or said domain 
and/ or a CTKRYM sequence in subdomain VIII of said domain* 

2. A protein according to claim l, which additionally 
comprises an ATP-binding sequence that is Cly-Xaa-Cly-Xaa- 
Xaa-Gly in subdomain I of said domain, and a Lys residue in 
subdomain XI of said domain. 

3. An isolated protein having a GS box and a receptor 
serine/threonine kinase domain vhich has more than 50% 
identity to the kinase domain of any of the amino^acid 
sequences identified herein as SEQ ID. Noc. 2, 4, 6, 8, 10, 
12, 14, 16 and 18. 

4. A protein according to claim 3, wherein the identity 
is more than 60%* 

5. A protein according to any preceding claim, having 
serine/ threonine kinase activity. 

6. An isolated protein having all or part of any of the 
amino-acid sequences identified herein aa OEQ. ID Nos. 2, 
4, 6, 8, 10, 12, 14, 16 and 18, and activin receptor type 
I functionality. 

7. An isolated protein having a GS box and an amino-acid 
sequence corresponding to part or all of the amino-acid 
sequence of an activin type I receptor, and vherein the 
protein has serine/threonine kinase activity and/or activin 
type II receptor interaction providing activin-binding 
activity. 

8. An isolated protein having a GS box and all or part of 
any of the amino-acid sequences identified herein as SEQ. 
XV nob. 2, 4, 6, s, iu, 12, 14, 16 and is, and TGf-fi-type 
I receptor functionality. 

9. An isolated protein having an amino-acid sequence 
corresponding to part or all of the amino-acid sequence of 
a TGF-fi-type I receptor, and wherein the protein has 
serine/threonine kinase activity and/or TCF-B-type II 
receptor interaction providing TGF-0-Liiuliny activity. 



0 PATENT COOPERATION TR^Y 



from the 

IN I l-RNATIONAl. PRELIMINARY EXAMINING AUTHORITY 



To: 



GILL JENNINGS & EVERY 
Broadgate House 
7 Eldon Street 
LONDON EC2M 7LH 
GRANDE BRETAGNE 



PCT 



NOTIFICATION OF TRANSMIT! AL OF 
INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



(rCT Rule 71.1) 



Date of mailing 
(day (monthly ear) 



13.03.95 



Applicant's or agent's file reference 
70/4201/03 


IMPORTANT NOTIFICATION 


International application No. 
PCT/GB 93/ 02367 


International filing dale (day 'month -year) 
17/11/1993 


Priority date ( day f monthly car) 
17/11/1992 


Applicant 

LUDWIG INSTITUTE FOR CANCER RESEARCH et al. ( 



1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the international 
preliminary examination report and its annexes, if any, established on the international application. 



2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication lo all the 
elected Offices. 



3. Where Tequired by any of the elected Offices, the International Bureau will prepare an English translation of the report (but 
not of any annexes) and will transmit such translation to those Office* o , /""i^ li ■, /L^** 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing translations and 
paying national fees) within 30 months from the priority date (or later in some Offices)( Article 39(l))(see also the reminder 
sent by the International Bureau with Form PCI/IB/.'? 01). 



Where a translation or the international application must be furnished to an elected Office, that translation must contain a 
translation of any annexes lo the international preliminary examination report. It is the applicant's responsibility to prepare 
and furnish such translation directly to each elected Office concerned. 



For further details on the applicable time limits and requirements of the elected Offices, see Volume II or the PCT Applicant's 
Guide. 

/ 3w»»i 3L 



Name and mailing address of the 1PEA/ 


Auihori7.cd officer 




^ European Patent Office 
-Xft D-B0298 Munich 

QJJI Tel. ( + 49-89) 2399-0, Tx: 523656 epmu d 
Fax: f + 49-89} 2399-4465 


/ 

Telephone No. 


^H^T^eteThofer 



Form PCT/IPEA/416 (July 1992) P20473 (06/03/1995) 



PATENT COOPERATION TG^kTY 



I : rom ihc 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 



GILL JENNINGS & EVERY 
Broadgate House 
7 Eldon Street 
LONDON EC2M 7LH 
GRANDE BRETAGNE 



PCT 



COMMUNICATION IN CASES F OR WHICH 
NO OTHER FORM IS APPLICABLE 



Dale or mailing 
(daylmonthiyear ) 



13.03.95 
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dated 17.02.95 and for any inconveniences this may have 
caused. In the newly issued IPER these errors have been 
corrected. 

The IPEA has considered your observations concerning the 
objection of lack of unity. In the Written Opinion dated 
22.09.94, section VIII, 1., it was pointed out that a 
lack of clarity existed due to the presence of too many 
independent claims. However, a formal objection of lack 
of unity was raised for the first time in the IPER. 
It is acknowledged that the Applicants did not have the 
possibility to give their opinion on this point. In view 
of the above, the objection of lack of unity is no 
longer pursued in the PCT-phase and has been deleted 
from the IPER. 

It is however noted that the IPEA still considers that 
there is a lack of unity of invention. 
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NARY EXAMINATION REPORT 



Intern, application Ho. 
PCT/GB93/02367 



1. This report has been drawn up on the basis of (Replaceient sheets which have been furnished to the receiving 
Office in response to an invitation under Article 14 are referred to in this report as •originally filed" and are 
not annexed to the report since they do not contain aiendients.): 



[ ] the international application as originally filed. 

[x] the description, pages 1-34, 35-82 (sequence listing). 

pages 

pages 

pages 



[x] the claiis, Hos. 10-31_ 

Nos. 

Hos. 



Hos. l-9_ 
Hos. 



as originally filed, 
_, filed with the deiand, 
filed with the letter of 
filed with the letter of 



„, as originally filed, 

_, as aiended under Article 19, 

_, filed with the deiand, 

filed with the letter of 23/01/95, 
filed with the letter of f 



[x] the drawings, sheets/fig 1/8-8/8. 

sheets/fig 

sheets/fig 

sheets/fig 



as originally filed, 
filed with the deiand, 
filed with the letter of 
filed with the letter of , 



2. The aiendaents have resulted in the cancellation of: 

[ ] the description, pages 

[ ] the claiis, Hos. 

[ ] the drawings, sheets/fig 



3. [ ] This report has been established as if (soie of) the aiendients had not been lade, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
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III. lon-establisbient of opinion with regard to novelty, inventive step and industrial applicability 



The questions whether the claiied invention appears to be novel, to involve an inventive step (to be non-obvious), or 
to be industrially applicable have not been and will not be exaiined in respect of: 

[ ] the entire international application, 

[x] claiis Nos. 1-31 



to the following subject Batter which does not require an international preliiinary exaiination (specify): 
[x] the description, claiis or drawings (indicate particular eleients below) or said claiis 



Article 6 PCT requires that the claims shall be concise; 
this refers to individual claims as well as to the 
claims in their entirety (see the PCT-Guidelines, CIII, 
5.1). 

Moreover, Article 6 PCT taken in combination with Rule 
6(3) (b) PCT requires that any independent claim must 
contain all the technical features essential to the in- 
vention, i.e. all those features which distinguish the 
claimed subject-matter from subject-matter disclosed in 
the prior art. 

The present invention is set out in six independent 
claims relating to isolated proteins. These six claims 
provide six differently worded, non-analogous defini- 
tions (see Claims 1, 3, 6-9). There is no non-obvious , 
technical feature which is common to all these alterna- 
tive definitions. This presentation makes it impossible 
to determine what the essential technical features are 
of the matter for which protection is sought. Therefore, 



because: 



[ ] the said international application, or the said claiis Nos. 



relate 



Hos. 1-31, 



are so unclear that no Meaningful opinion could be foned 



(specify): 
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the present set of claims does not meet the 
clarity-requirements of Article 6 PCT. 



the claiis, or said claiis Hos. are so inadequately supported by 

the description that no leaningful opinion could be foned. 



[ ] no international search report has been established for said claiis 
Sos. . 
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Applicant's or agent's file reference 

70/4201/03 



FOR FURTHER 
ACTION 



see Notification of Transmittal of International Search Report 
(Form PCT/ISA/220) as well as, where applicable, item 5 below. 



International application No. 

PCT/ GB93/ 02367 



International filing datef day j month /year) 

17/11/93 



(Earliest) Priority Date (day/monlh/year) 
17/11/92 



Applicant 



LUDWIG INSTITUTE FOR CANCER RESEARCH et al 



This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 



This international search report consists of a total of _ 



sheets. 



[)(] It is also accompanied by a copy of each prior art document cited in this report. 



1 . | | Certain claims were found unsearchable (sec Box I). 

2. | [ Unity of invention is tacking (see Box II). 

3. [vl The international application contains disclosure of a nucleotide and/or amino acid sequence listing and the • 

international search was carried out on the basis of the sequence listing j 

| | filed with the international application. 

[")(] furnished by the applicant separately from the international application, 

I I but not accompanied by a statement to the effect that it did not include 
— matter going beyond the disclosure in the international application as filed. 

| | Transcribed by this Authority 

4. With regard to the title, the text is approved as submitted by the applicant 

[)(] the text has been established by this Authority to read as follows: 

ACTIVIN RECEPTOR-LIKE KINASES, PROTEINS HAVING SERINE/THREONINE KINASE DOMAINS 
AND THEIR USES. 

5. With regard to the abstract, 

the text is approved as submitted by the applicant 

[ 1 the text has been established, according to Rule 38.2(b), by this Authority as it appears in 
^ — Box III. The applicant may, within one month from the date of mailing of this international 
search report, submit comments to this Authority. 



6. The figure of the drawings to be published with the abstract is; 

Figure No. 1 Q as suggested by the applicant. 

fx] because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 



| [ None of the figures 
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ATI ON A L SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MAI 

IPC 5 C12N15/12 C0/TI3/00 



ional Application No 

GB 93/02367 



C12N5/10 



A61K37/02 G01N33/68 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 5 C12N C07K 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



ONCOGENE 

vol. 8, no. 10 , October 1993 , GB 
pages 2879 - 2887 

TEN DUKE P;ICHIJ0 H; FRAN ZEN P;SCHULZ 
P; SARAS J;T0Y0SHIMA H;HELDIN C-H;MIYAZ0N0 
K; 'ACTIVIN RECEPTOR-LIKE KINASES A NOVEL 
SUBCLASS OF CELL-SURFACE RECEPTORS WITH 
PREDICTED SERINE-THREONINE KINASE 
ACTIVITY' 

see the whole document 

-/— 
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Further documents are listed in the continuation of box C. 



□ 



Patent family members are listed in annex. 



* Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
*E # earlier document but published on or after the international 

filing date 

*L # document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O* document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



*T" later document published after the international filing date 
or priority date and not in conflict with the application but 
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